Introduction
Sedentary lifestyles and physical inactivity are major health problems that increase the incidence of numerous chronic diseases and premature death (Pedersen & Saltin, 2015; Reiner, Niermann, Jekauc, & Woll, 2013; Warburton, Nicol, & Bredin, 2006; Woodcock, Franco, Orsini, & Roberts, 2011) . As such, establishing effective interventions that increase physical activity (PA) levels are desperately needed. As diverse populations regularly visit their general practitioners, primary care has been shown to be a favorable setting for PA interventions (Gagliardi, Abdallah, Faulkner, Ciliska, & Hicks, 2015; Hébert, Caughy, & Shuval, 2012; Jimmy & Martin, 2005; Orrow, Kinmonth, Sanderson, & Sutton, 2012) . Specifically, many small trials suggest that the use of pedometers and/or individual counseling have the potential to increase habitual PA of primary by the interview situation, and as such, they may not provide reliable information because of either an unconscious bias or even conscious and deliberate attempts to mislead the interviewer (Diefenbach, 2008) . Thus, supplementing the interviews with the direct analysis of counseling content can yield additional insight.
Unfortunately, papers that qualitatively analyze the content of PA counseling in primary care are rare (Bardach & Schoenberg, 2014; Carroll, Antognoli, & Flocke, 2011) , which might be explained by the inconvenience of recording face-to-face or telephone counseling sessions. Fortunately, with the advent of emailbased interventions (Hageman et al., 2017; Hatchett, Hallam, & Ford, 2012) , this inconvenience could be overcome as the content of the counseling is automatically stored on an email server. In the past, email has been used to facilitate qualitative interviews (Egan, Chenoweth, & McAuliffe, 2009; Hershberger & Kavanaugh, 2017) and several studies analyzed the emails written by patients in various contexts (Chiu, Marziali, Tang, Colantonio, & Carswell, 2011; van Esch, Cornel, & Snoek, 2010) but, to the best of our knowledge, the content of patients' emails written as part of the PA counseling process has not been analyzed before.
Therefore, we explored the experiences of primary care patients participating in a walking intervention and analyzed what strategies they used to increase their daily step count. Specifically, we employed thematic analysis on the email messages written by primary care patients during their pedometer-based PA email counseling to determine factors influencing their effort to increase and maintain their PA.
Methods

Study design
The qualitative study was conducted alongside a 12-week pedometer-based walking intervention with email counseling in physically inactive adults recruited from four general practices. Details of the intervention design and its outcomes have been reported elsewhere (Vetrovsky et al., 2018) . Briefly, the participants were instructed to wear the pedometer daily, check the step count every evening, and gradually increase the daily number of steps up to 10,000. They were also required to regularly upload data to a website where the data could be viewed online by the counselor. The counselor communicated with the participants once a week during the first 4 weeks of the intervention, and bi-weekly for the remaining 8 weeks. Altogether, the counselor sent eight counseling emails during the 12-week intervention period. The emails were drafted individually, tailored to the specific needs of the participant and the circumstances of their case. Although individualized, the emails always incorporated some common features: (a) encouragement of the participants based on their objectively measured achievement in the previous week; (b) reminder of the benefits of PA for the physical and mental health relevant to the individual participant; (c) discussion of individual behavioral strategies, what works for them, and what does not; and (d) setting of the goal for the upcoming week. Several behavior change techniques (BCTs) were systematically used in the counseling intervention: goal setting, self-monitoring, action planning, and providing feedback. Only some of the emails written by the counselor included explicit questions related to participant's goals, strategies, and barriers, especially at the beginning of the intervention. However, all counselor's emails attempted to encourage participants to share experiences about their effort to increase walking, even though participants were not specifically instructed to answer all emails.
Study participants
Of 10 participants, 7 were males and 3 were females; their mean age was 44 (SD 10). Nine of the participants personally drafted their own email responses, whereas one of the males, aged 64, preferred that his daughter living in the same household participate in email communication on his behalf. All participants actively participated in email communication and, on average, they sent 3.1 (SD 1.3) messages. Details of individual participants, numbers of emails they sent, and average word count of their emails are depicted in Table 1 .
Data collection and sample
All email messages written by participants throughout the course of counseling were saved and stored for later use. This collection included a wide variety of messages in terms of their size, form, and style: well-structured answers to counselor's questions, free elaboration on participants' experiences, communication related to technical issues (e.g., drained pedometer batteries, troubles with uploading of the pedometer data), and brief replies to counselor's emails ("thank you", "OK", etc.). Messages only dealing with technical issues and brief replies were discarded and only messages with content directly related to PA counseling were included. For the purpose of word count calculation, the messages were stripped from introductory and closing phrases. Altogether, 31 email messages with an average word count of 91 (SD 69) were included in the analysis.
Data analysis
The content of the email messages was extracted and analyzed using an inductive approach to thematic analysis to identify themes naturally emerging from Use of BCTs Action planning, goal setting and self-monitoring were the most popular BCTs implemented by the participants.
the data. Two researchers repeatedly read the email messages and manually coded the data using pen and paper. The resulting themes were clustered in categories and subcategories. Disagreements were discussed by the two researchers until a consensus was reached.
Ethical considerations
All participants were informed about all relevant aspects of the study before enrolling, and then provided written informed consent. To ensure their anonymity, potentially identifying features were removed from email messages before analysis. The trial was reviewed and approved by the ethics committee of the Faculty of Physical Education and Sports, Charles University (081/2015), and the study was conducted according to the principles of the Declaration of Helsinki.
Results
We identified 22 themes that were grouped into 3 categories that were further divided in to a total of 9 subcategories (Table 2) .
Reflections on pedometer-based intervention
In general, the intervention was well accepted by most participants: they enjoyed walking and appreciated the pedometer.
Perceived benefits of PA Participants were aware of health benefits of PA and considered walking to be an appropriate and enjoyable form of PA: "I know that physical activity is very beneficial." (Male, 34) Barriers to engagement in PA Time constraints, weather conditions, and lack of motivation were the most common barriers that got in the way of increasing PA. 
Time constraints
Discussion
By thematically analyzing the email messages written by primary care patients participating in an email counseling intervention meant to increase PA, we have shown how patients implicitly use various BCTs in their efforts to increase PA levels. While some of the BCTs were actively prompted as part of the counseling support (action planning, goal-setting, self-monitoring), others were brought up by the patients themselves (selfreward, habit formation, social support). Additionally, we have identified several barriers that they encountered while doing so.
Results in the context of other literature
The field of BCTs is very well researched (Michie et al., 2011 (Michie et al., , 2013 and BCTs are widely used to develop, implement, and report health behavior interventions, including PA interventions (Bird et al., 2013; Cradock et al., 2017; Olander et al., 2013) . Nevertheless, little is known about how the participants in these interventions actually perceive and use these BCTs Normansell et al., 2014) .
Normansell et al. interviewed a sample of 43 participants from the PACE-UP trial, a randomized controlled trial aiming to increase walking in 45-75 years old inactive primary care patients through the use of pedometers with and without additional support from a practice nurse . They found 152 discrete examples of different BCTs being alluded to by participants and attempted to assign them to one of the BCTs specified in the trial protocol, for example: reviewing goals and outcomes, providing feedback, planning social support, and prompting self-monitoring (Normansell et al., 2014) . Self-monitoring is a common BCT, as it was also found in our study in addition to another study using 12 participants from the SMART MOVE trial, an open-label randomized controlled trial of a smartphone app that was meant to promote PA in primary care . While the authors did not specifically attempt to systematically identify BCTs, several other themes emerged from their analysis that can be considered as BCTs such as goal setting, feedback, and rewards .
Our data supplements these prior findings by documenting several BCTs that had not been mentioned in either of the previous two papers Normansell et al., 2014) . Of note is action planning, which has been alluded to by almost all of our participants as they listed various activities, they consciously planned to increase their PA levels (walking as part of commuting or family-related errands, walking a dog).
Furthermore, we have anecdotally described several interesting aspects of other BCTs. Firstly, establishing goals and reminding the participants of their goals was a BCT mentioned in both previously published papers Normansell et al., 2014) , but neither of them reported the negative attitude elicited by the set goal. The prevalence of this negative attitude and its impact on the counseling process need to be quantified in future studies to determine its relevance in the counseling practice. Additionally, we have described how participants learn from their data. This technique, related to self-monitoring, should be further investigated to see whether actively prompting participants to learn from their own data improves counseling outcomes, and if so, what are the best ways to facilitate their learning process. Finally, we have noticed that some participants reported enjoyment related to self-monitoring with pedometers. This phenomenon has been reported previously (De Cocker, De Bourdeaudhuij, & Cardon, 2008) and future studies should explore whether it is associated with increases in PA levels and eventually how enhancing enjoyment improves the effectiveness of PA interventions.
As for the barriers to PA, this study is in agreement with prior work, confirming that lack of time and unfavorable weather conditions are the most common barriers for increasing and maintaining PA (Brawley, Rejeski, & King, 2003; Kelly et al., 2016; Normansell et al., 2014; Trost, Owen, Bauman, Sallis, & Brown, 2002; Wahlich et al., 2017) . In addition, two participants explicitly expressed their preference of sedentary lifestyle and lack of motivation as a barrier to increase their PA levels. Though it might be a coincidence, it is of note that both of them were middle-aged men, which is in line with previous research demonstrating that this age group commonly report laziness to be physically active, low appeal of PA programs, and decreased motivation for PA with increasing age (Brunet & Sabiston, 2011; Caperchione et al., 2012) .
Study strengths and limitations
The strength of this study is the unique qualitative approach using the thematic analysis of the email messages written as responses to a counselor. This context diminishes the risk that participants provide justifications of their actions instead of explanations for them, which can happen in interviews, especially when interviewees are asked about contentious or emotional topics (Diefenbach, 2008; Salmon, 2013) .
Furthermore, the possibility to analyze a longitudinal sample of multiple email messages from each participant spread throughout the 12-week intervention was an opportunity to explore participants' coping with bad weather and work-related lack of time. Specifically, some participants expressed expectations to increase their daily steps during the upcoming spring season or with a change in their job responsibilities, however, these expectations often remained unfulfilled.
Our method of analyzing the email messages is not without its own limitations when compared to traditional interviews. For example, the email communication lacks verbal and nonverbal cues which limits its ability to convey important information (Pelling, 2009) . Additionally, writing emails requires a certain level of computer literacy, which makes it unsuitable for some populations, for example older adults. Indeed, the oldest of our participants (Male, 64) did not use email and asked his daughter to write the emails on his behalf.
The obvious limitation of our study is the low number and heterogeneity of participants, whose emails could be analyzed. Specifically, the substantial heterogeneity of the participants with respect to their baseline levels of physical activity (ranging from 3,100 to 7,900 steps per day), body mass index (range 25 to 48 kg · m -2 ), and age (range 30 to 64 years) limits the applicability of the study findings to particular individuals (e.g., young obese vs older active). Furthermore, the low number of participants did not allow us to reach sufficient saturation of themes as others have recommended (Finset, 2008) . Despite our inability to reach saturation, we described several themes that were not reported in prior work based on interviews with 43 participants that reached saturation (Normansell et al., 2014) . This might indicate that thematic analysis of email messages can yield additional insights that are difficult to reveal otherwise and is thus suitable as a complementary method to post-intervention interviews.
Conclusion
Using thematic analysis of the email messages written by participants in the course of physical activity counseling intervention, the study extends previous findings on the use of BCTs by intervention participants, documenting their perceptions and experiences with various BCTs. The study also identifies common barriers encountered by intervention participants in their effort to increase their level of PA.
Understanding how the participants of PA interventions perceive and use various BCTs that form the basis of the intervention is crucial for researchers and clinicians alike. This study shows that BCTs like action planning, self-monitoring, goal setting, and barrier identification can be widely adopted by intervention participants. Additionally, this study describes several interesting aspects of these BCTs that should be taken into consideration when designing an intervention (e.g., negative attitudes to goal setting, participants learning from their own data, self-monitoring as enjoyable activity). Finally, the study documents participants' experiences of various barriers to PA and thus can be helpful in developing strategies to overcome these barriers.
